INTRODUCTION
Since 1998, the Centers for Medicare and Medicaid Services (CMS) has sponsored annual administrations of the Consumer Assessment of Healthcare Providers and Systems (CAHPS®) surveys to assess the health care experiences of Medicare enrollees in Medicare Advantage (MA) and fee-for-service (FFS) health plans. 1 Previous studies have used data from these surveys to assess differences in patient experiences by plan types (i.e., MA vs. FFS), racial/ethnic groups, and care delivery setting (e.g., hospital inpatient, outpatient, nursing home). [2] [3] [4] [5] [6] [7] Existing research has also examined the experiences of specific subgroups of patients, such as those with depression or kidney disease. 8, 9 However, to date, the CAHPS measures have had limited use in assessing the experiences of patients with cancer.
Currently, there are approximately 13.7 million cancer survivors in the United States. 10, 11 The prevalence of cancer is projected to grow significantly in the future, given improvements in detection and treatment, and the growing size of the population aged 65 and older. [10] [11] [12] Furthermore, the process of receiving appropriate cancer care is often complex, timeconsuming, expensive, and fraught with administrative barriers. [13] [14] [15] [16] Due to these complexities, the Institute of Medicine (IOM) and the National Cancer Institute (NCI) have released several reports that emphasize the importance of patientcentered care in the treatment of cancer patients and the use of patient-centered measures to evaluate the quality of care that these patients receive.
13, 14, 17, 18 This paper describes a new data set that links data from Surveillance, Epidemiology and End Results (SEER) with CAHPS Medicare survey data and results from a collaborative effort between NCI, the SEER registries, and CMS. These data provide a rich opportunity for analyses of Medicare beneficiaries' experiences with their care at various stages of the cancer care continuum, including: the initial year after diagnosis, when patients are most likely to receive cancer treatments; the years of post-treatment follow-up care; those of long-term cancer survivorship; and the final end-of-life care phase. Analyses from these data have the potential to fill an important gap in existing knowledge by enabling comparisons of patients' care experiences between MA and FFS beneficiaries and between patients with and without cancer. For Medicare FFS beneficiaries, the SEER-CAHPS data set also allows for the evaluation of their health care utilization and costs of care.
METHODS

Data Sources
Four principal sources of data comprise the linked SEER-CAHPS data set: 1) CAHPS data for all Medicare MA and FFS beneficiaries between 1998 and 2010; 2) SEER data for CAHPS survey respondents with cancer living in a SEER region; 3) Medicare claims data for all FFS beneficiaries who were CAHPS survey respondents; and 4) Medicare Enrollment Database (EDB) eligibility and demographic data for all CAHPS survey respondents. CAHPS. The CAHPS program began in 1995 and has produced a suite of survey and reporting kits to assess patient experiences with health care in the United States. 19 CMS has sponsored annual administration of CAHPS surveys to Medicare MA beneficiaries since 1998 and to FFS beneficiaries since 2001. The CAHPS Medicare-stratified sampling methodology is discussed in detail by Zaslavsky et al. (2012) . 20 Surveys are distributed by mail with telephone follow-up of non-respondents. The CAHPS Medicare surveys assess patient reports of multiple aspects of their care and include multi-item composites to summarize reports, which are described below:
& Getting needed care -How often was it easy to get appointments with specialists? -How often was it easy to get the care, tests, or treatment you thought you needed through your health plan?
& The surveys also elicit global ratings of the personal doctor, specialists, overall health care, and the health plan. While some CAHPS items have changed over time, the core concepts assessed remained fairly constant. CAHPS surveys also collect information on a variety of patient characteristics, including: age, gender, race/ethnicity, education, smoking status, general health status, comorbid health conditions (e.g., heart disease, stroke, diabetes, chronic obstructive pulmonary disease), language of the survey (English or Spanish), and proxy assistance. In addition, CAHPS surveys field quality of life measures, including SF-36 measures of physical and mental health for certain years.
SEER. The SEER program collects incidence and survival information for all new cancer cases in defined U.S. geographic areas, with a unique case identification number for each patient. The SEER program began in 1973 and now covers approximately 28 % of the U.S. population, with data from nine states (California, Connecticut, Iowa, New Mexico, Utah, Hawaii, Kentucky, New Jersey, and Louisiana) and from selected regions in Georgia, Michigan, and Washington. 21, 22 SEER collects demographic and disease-specific information on cancer patients, including: age, gender, race/ethnicity, marital status, month and year of diagnosis, primary tumor site, tumor morphology, and stage. SEER registries also collect data on treatment, including surgical and radiation treatments provided as the first course of therapy. 
File Linkage
We identified beneficiaries who responded to the CAHPS FFS or MA surveys between 1998 and 2010, and linked them to the SEER data and Medicare claims, for FFS beneficiaries. To determine if a survey was taken in a SEER region, we compared the date the CAHPS survey was received with the respondent's location at that time. For surveys from 2007 to 2010, we have the exact date of survey receipt; for earlier years, we imputed a receipt date using the midpoint of the survey collection interval range. Respondents with at least 1 day of residence in a SEER state in the year the survey was received or in the year immediately prior were identified as residing in a SEER state. Because some surveys were administered early in a given year and the CAHPS Medicare items ask about care received in the previous 6 months, we included a 1-year look-back period to obtain a more comprehensive understanding of respondents' care experiences.
To link CAHPS respondents to the SEER data, we used a prior linkage of persons in SEER who had been matched to Medicare enrollment to create the SEER-Medicare data. As part of the SEER-Medicare linkage, the SEER cancer registries send individual identifiers for all persons in their files to be matched against Medicare's master enrollment file. The resulting file contains the SEER case number paired with the person's HICN. CAHPS respondents included in the SEER data were designated as the cancer group. We defined a comparison group that consisted of all Medicare beneficiaries who did not have cancer (as defined by our SEER linkage), but who did have at least 1 day of residence in a SEER region either in the year that they completed the CAHPS survey or in the year prior. Data from beneficiaries who did not have cancer according to SEER data and did not reside in a SEER region in the year of or the year prior to the survey were excluded from this comparison group, but their information was retained in the data set. For all CAHPS FFS respondents, we obtained and linked Medicare claims from CMS for all available years (i.e., 2002-2011). We anticipate the SEER-CAHPS data set will be publicly available to researchers in late 2016.
Data Description and Analysis
In order to describe the strengths and the scope of the SEER-CAHPS data set, we conducted several descriptive analyses, examining specific subgroups that may be of interest to researchers. We identified the number of CAHPS respondents classified as having cancer, the number of those without cancer, and those who lived and did not live in a SEER region during the time of the survey. For each of these groups of respondents, we calculated the proportion who took the MA and FFS surveys for each survey year.
After looking at the overall sample, we then conducted further analyses focused on the cancer and non-cancer comparison groups. We describe several key characteristics of the respondents in these two groups, stratified by insurance type. The majority of the variables from CAHPS that are presented in this paper were collected from single survey items: gender, race/ethnicity, education, Spanish survey, and general health status. For the race/ethnicity variable, patients of Hispanic origin received a Hispanic classification regardless of other race status. Smoking behavior and proxy assistance were both constructed from multiple survey items. 23 Age was derived using the date that the survey was received by CMS and the respondent's date of birth as it appeared on the EDB. SEER region was based upon the date of survey receipt and was taken from the year in which the survey was received for both the cancer and non-cancer groups. For 99 % of these respondents, SEER region status in the survey year remained unchanged from the prior year.
SEER data include multiple measures of cancer stage. We report results based on SEER historic stage, which includes the following categories: In situ; localized; regional; distant; or unstaged. Prostate cancer is the only cancer that uses the "localized/regional" combined category. Treatment data from SEER indicates if the patient's initial course of therapy included surgery, radiation, or both. Given the incomplete ascertainment of chemotherapy data by SEER registries, chemotherapy is not included in the public-use SEER data.
For researchers interested in specific cancers, we conducted stratified analyses by FFS and MA and identified the total number of respondents for 19 different cancer types. For each cancer, we identified the timing of the CAHPS survey with respect to date of cancer diagnosis (i.e., prior to first cancer diagnosis, within 2, 3-5, 6-10, and 11+ years after diagnosis). It should be noted that these time points were chosen to capture multiple phases in the cancer care trajectory, but can be grouped differently (e.g., diagnosed within 1 year). For the four most prevalent cancers (breast, prostate, colorectal, and lung), we conducted stratified analyses by FFS/ MA status and present the number of cases by time since diagnosis for each cancer stage and by initial treatment type (i.e., surgery, radiation, or both) (Appendix Tables 7, 8 and 9 ).
In total, the analytic file contains data from 3,059,747 Medicare beneficiaries, representing 3,383,661 CAHPS surveys taken between 1998 and 2010. The number of surveys exceeds the number of individual beneficiaries, because a small percentage of respondents answered the survey multiple times. For those with multiple surveys, we analyzed only their first survey taken. Figure 1 provides information on the number of respondents in the SEER-CAHPS data set by their cancer status, SEER status, and insurance plan (FFS/MA) at the time of the survey. For respondents in the cancer group, Figure 1 provides information on the number of individuals who took surveys either before or after their first cancer diagnosis. The average annual CAHPS response rate was 71 % (Appendix Table 5 ). Table 1 provides information on variables and topic areas in the data set. Table 2 presents information on demographic characteristics and health status, stratified by cancer status and Medicare coverage (MA/FFS). In total, the sample residing in the SEER area includes 150,750 individuals with cancer and 571,318 individuals without cancer with similar proportions of MA (65 %) and FFS surveys (35 %) in each group. A greater proportion of respondents with cancer were 75 years and older, and male, relative to those without cancer among both MA and FFS beneficiaries. Race/ethnicity and education levels were similar between groups, although higher proportions of minorities were in the non-cancer cohort for both MA and FFS insurance types. FFS respondents had a higher percentage of dual eligibles (i.e., those with Medicare and Medicaid) compared to those with MA coverage for both the cancer (13 vs. 6 %) and non-cancer (21 vs. 11 %) cohorts. Health status and smoking status were similar between the cancer and non-cancer cohorts and across insurance types. Tables 3 and 4 provide information for MA and FFS respondents by cancer type and time since diagnosis. For the most common cancers (i.e., prostate, breast, colorectal), there are relatively large sample sizes at each of the major time periods post-diagnosis. Across each individual type of cancer, most surveys were taken after the first cancer diagnosis and provide sizable proportions of cases diagnosed within 2, 3-5, 6-10, and 11 or more years. For example, among individuals with colorectal cancer covered by MA insurance, there are between 1652 and 2535 cases at each of these time points (Table 3) . Among their FFS counterparts, there are between 868 and 1608 colorectal cancer cases (Table 4 ). 
RESULTS
Cancer Site ✓ Cancer Stage ✓ First course of treatment ✓ Vital status ✓ Cause of death ✓ Costs of care & service utilization ✓ Inpatient claims ✓ Outpatient claims ✓ Hospice claims ✓ Home health claims ✓ Patient experiences ✓ Reports about care ✓ Global ratings of care ✓ Patient case mix variables ✓ Patient demographics ✓ ✓ ✓ Health-related quality of life measures
✓
Among individuals diagnosed with more aggressive cancers, such as pancreatic cancer, the majority of surveys occurred prior to their cancer diagnosis, likely due to the shortterm survival associated with these cancers. With more than 1000 cases of pancreatic cancer among individuals with MA insurance, researchers would be able to examine questions that have implications for end-of-life care and make comparisons to those with FFS coverage. Similarly, given the late stage at diagnosis, most of the lung cancer cases occur during the earlier time points in the cancer care trajectory, with sizable samples enabling comparisons by insurance type.
Additional information about SEER-CAHPS respondents is available in the Appendix tables, including data on response rates, number of respondents by SEER region, and stage information among cancer survivors by MA and FFS insurance status. Notably for respondents with the four most common cancers (i.e., breast, colorectal, lung, and prostate), localized stage was the most common, and the relative distribution of stages was similar across insurance types (Appendix Table 9 ).
DISCUSSION
Patient-centered care is an important component of high quality care delivered to individuals with cancer. However, limited information exists regarding patient experiences with cancer care, such as access to needed services and the quality of patient-provider communication. 24 The SEER-CAHPS data set provides an important opportunity to increase understanding of the care delivered to older cancer patients in the U.S. over multiple years. Pairing CAHPS surveys with claims and SEER data makes it possible to stratify patients beyond what is possible with the survey data, the claims information, or SEER data alone. Cancer patients have complex health care needs and extensive interaction with the health care system, including diagnostic services, treatment, post-treatment follow-up, and end-of-life care. Therefore, quality of care is a central aspect of their experiences in navigating cancer care and making important medical decisions. While researchers have begun to explore patient experiences, more studies are needed to provide comparative information about the care experiences of cancer patients and their non-cancer counterparts, many of whom may be living with other chronic conditions. SEER-CAHPS linked data will allow investigators to directly compare large groups of these patients by assessing their care across different points in the cancer care continuum.
Additionally, researchers will be able to compare patient experiences by type of cancer or treatment modality (e.g., Researchers can also assess cancer patients in certain phases of their disease trajectory or in specific care settings (e.g., hospice care). For instance, the SEER-CAHPS data can help to better understand patients' perceptions of care at the end of life, which is an area of growing interest. 25 Experiences can be compared between individuals in skilled nursing facilities and other patients, as well as between patients undergoing more and less aggressive treatment. Moreover, the experiences of cancer patients can be compared to experiences of patients who ultimately die of causes other than cancer, and this may help address gaps in the existing literature.
Finally, large enough sample sizes exist within subgroups to compare patients in several different categories (e.g., stage, cancer type, racial/ethnic group). Additional cancer cases will also become available, with future data linkages enabling further comparisons. For those with FFS coverage, the data include a 10-year trajectory of claims data that provides a more informed overall picture of the beneficiary. In assessing trends in patient experiences over time, researchers can also explore how these are influenced by changes in Medicare, especially those changes that have the most influence on patients' experiences with care.
Although these data can provide powerful new insights into the health care experiences of Medicare beneficiaries, some limitations exist. While claims data are relatively complete for FFS beneficiaries, no claims data are available for MA beneficiaries. This gap in claims information may limit sample sizes for some analyses and precludes analyses that rely on claims to compare FFS and MA. Furthermore, while we have a large sample of cancer survivors representing several different cancers in the SEER-CAHPS data set, analyses limited to certain specific cancer types and stages might not be feasible.
Additionally, the data included in the SEER database cover 28 % of the U.S. population and are only available for specific regions. Since there may be differences in demographics and care received in unrepresented areas, caution must be exercised when making inferences from this sample to the entire Medicare population.
CAHPS surveys have also changed over the years. As a result, researchers must contend with a diversity of survey types, not only within a given year, but also across different years. In analyzing CAHPS survey data that span more than a decade, some challenges may exist related to changes over time. However, there are survey items, such as the global ratings of care and composite scores of patient experiences, that are consistently available.
In conclusion, the SEER-CAHPS linkage provides opportunities to explore many research areas that existing data sets cannot address. SEER-CAHPS is a unique and comprehensive source of information about Medicare beneficiaries that includes patients' experience of care (from CAHPS), their diagnoses and treatment modalities (from SEER), and their Medicare claims activity (from CMS). These data can provide important information about the quality, cost, and utilization of health care among beneficiaries, and contribute significantly to evaluations of Medicare policies. Researchers can also conduct analyses examining patient experiences among individuals with and without cancer, many of whom may be living with other chronic conditions, such as diabetes or heart disease. In summary, this data set has the potential to inform many research areas, address gaps in the existing literature, and assist clinicians and policymakers to improve the quality of care for all Medicare beneficiaries, particularly those diagnosed with cancer. 
